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1
MODE DETECTING CIRCUIT AND METHOD
THEREOF

This application is a Non-Provisional of Application No.
60/940,445, filed on May 28, 2007, and for which priority is
claimed under 35 U.S.C. §119; the entire contents of all are
hereby incorporated by reference.

BACKGROUND OF THE INVENTION

(a) Field of the Invention

The invention relates to display technology, particularly to
a mode detection circuit and a method thereof.

(b) Description of the Related Art

At present, a digital display, such as: liquid crystal display
(LCD), plasma display panel (PDP), has gradually become
the mainstream product in the market. In general, each of the
digital display panels has a fixed physical resolution. For
example, a display panel can display up to 1024x768 pixels
according to the actual designed structure. Furthermore, the
resolution of an image signal outputted by a general video
signal source, such as personal computer (PC), digital video
disc/disk player (DVD Player), and so forth, may not be
exactly equal to the fixed resolution of the display panel. In
other words, if a receiving circuit is applied in a liquid crystal
display panel having a resolution of 1280x1024, then the
receiving circuit has to perform scaling up operation on the
640x480, 800x600, or 1024x768 image signal to match the
fixed resolution of the display panel.

BRIEF SUMMARY OF THE INVENTION

In light of above mentioned problems, an object of the
invention is to provide a mode detection circuit and a method
thereof. The detection circuit and the method thereof can
automatically detect the resolution of an image when an
image signal is inputted and can be adjusted, such as scaling
up or scaling down, the resolution of the input image when the
resolution of the input image is not equal to the fixed resolu-
tion of the display device so that the adjusted input image
resolution is equal to the fixed resolution of the flat panel
display device. Then, correctly displaying the image on the
display device can be achieved.

One embodiment of the invention provides a mode detec-
tion circuit applicable to a display device. The circuit com-
prises a front end circuit, a back end circuit, and a determining
unit. The front end circuit is used to measure an image signal
and determine the mode of the image signal according to the
image signal data so as to fetch the image data of the image
signal. The back end circuit processes the image data accord-
ing to the above-mentioned mode and generates a feedback
signal according to the status of the image data after fetching.
The determining unit generates a control signal to the front
end circuit to adjust the setting of the mode according to the
feedback signal.

Another embodiment of the invention provides a mode
detection circuit applicable to a display device. The circuit
detects an image signal and the image signal comprises a
horizontal resolution and a vertical resolution. The mode
detection circuit comprises: a measuring unit receiving a
clock signal for counting the clock signal to output a first
counting value and a second counting value; a calculation
unit, coupled to the measuring unit, for performing calcula-
tion with the first counting value and the second value and
outputting a calculating value; and a decision unit, coupled to
the calculation unit, for determining the horizontal resolution
or the vertical resolution according to the calculating value.
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The calculating value outputted by the calculation unit is
corresponding to the ratio of the first counting value to the
second counting value.

The mode detection circuit and the method thereof accord-
ing to embodiments ofthe invention can detect, automatically
and correctly, the resolution of the image signal when the
image signal is inputted. Therefore, the problems in the prior
art can be solved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a schematic diagram illustrating the mode
detection circuit according to one embodiment of the inven-
tion;

FIG. 2 shows a schematic diagram illustrating the relevant
image attribute parameters of the frame of a digital image
data;

FIG. 3 shows a schematic diagram illustrating the signal
timing diagram of the mode detection method according to
the first embodiment of the invention;

FIG. 4 shows a schematic diagram illustrating the signal
timing diagram of the mode detection method according to
the third embodiment of the invention;

FIG. 5 shows a schematic diagram illustrating the signal
timing diagram of the mode detection method according to
the fourth embodiment of the invention;

FIG. 6 shows a schematic diagram illustrating the frame of
an analog image data;

FIG. 7 shows the flow chart of the mode detection method
according to one embodiment of the invention; and

FIG. 8 shows the flow chart of the mode detection method
according to another embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

Generally, the image signals outputted from various video
signal sources are generated according to a specific specifi-
cation and each image according to a specific specification
has a specific resolution. In order to facilitate the receiving
circuit of the flat panel display device to detect the resolution
of the image signal when the image signal is inputted, it is
necessary to perform auto mode detection on the image sig-
nal.

The format of the image signal further comprises other
control signals besides the image data. For example, a general
image signal further comprises data, such as horizontal syn-
chronizing signal HS, vertical synchronizing signal VS, data
enable signal DEN;, and so forth. Therefore, when performing
the auto mode detection according to one embodiment of the
invention, a measuring method can be used to obtain the
relevant parameters of the input image signal and thus which
supporting mode (what kind of resolution) that the input
image signal belongs to can be known or determined. The
measuring method can measure the frequency, the period, the
bandwidth, or the polarity of the synchronizing signal HS or
VS; or the total baseband clock CK counts used by the overall
synchronizing signal.

It should be noted that, in the following description, the
embodiments of the invention is based on the flat panel dis-
play device, but with minor modifications, the technology of
the invention is also applicable to various other display
devices, such as non-planar display device, various possible
forms of digital or analog display devices to be developed in
future, or can even be applied in the display devices with
variable physical resolution that may be developed in the
future, without deviating from what is claimed for the inven-
tion.
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FIG. 1 shows a mode detection circuit 10 and an interfacing
circuit IFC that is coupled to the flat panel display device
according to one embodiment of the invention. The circuit 10
is applicable to and installed in the flat panel display device as
the receiving circuit of the flat panel display device. The mode
detection circuit 10 is for detecting the resolution of a video
image signal IS outputted from the video signal source. The
image signal IS can be a digital signal or an analog signal. As
it is a digital signal, the image signal IS comprises a horizon-
tal synchronizing signal HS, a vertical synchronizing signal
VS, a clock signal CK, a data enable signal DEN, and image
data DA. As it is an analog signal, the image signal IS com-
prises a horizontal synchronizing signal HS, a vertical syn-
chronizing signal VS, a clock signal CK, and image data DA.

The mode detection circuit 10 comprises a front end circuit
11, a back end circuit 12, and a determining unit 13. The front
end circuit 11 receives and measures the image signal IS, and
determines if the image signal IS belongs to one of the sup-
ported modes according to the measured data (the data pro-
vided by the image signal IS). If the image signal belongs to
one of the supported modes, then the front end circuit deter-
mines the mode of the image signal IS and fetches the image
data DA of the image signal IS according to the setting of the
mode. If the image signal is not supported, then the front end
circuit outputs an alerting signal (not shown in the figure) to
indicate that the image signal IS belongs to an un-supported
mode. Furthermore, the front end circuit 11 can also reselect
the proper mode or adjusts the vertical resolution or the hori-
zontal resolution of the current mode according to a control
signal DT.

In one embodiment of the invention, the front end circuit 11
comprises a measuring unit 111, a mode decision unit 112,
and a data fetching unit 113. The measuring unit 111 mea-
sures and calculates on the image signal to derive the relevant
data IF (frequency, period, bandwidth, timing or polarity, and
so forth) provided by the horizontal synchronizing signal HS,
the vertical synchronizing signal VS, the clock signal CK, a
data enable signal DEN or the image data DA, by way of a
counting unlit 114 and a calculation unit 115. The mode
decision unit 112 determines which mode the image signal
belongs to according to the comparison result between the
relevant data IF and a plurality of pre-determined reference
values RV. The pre-determined reference value RV can be
provided by a look-up-table that is built-in or externally
coupled to the mode decision unit 112, or provided by a
hardware circuit. Thereafter, the mode decision unit 112 gen-
erates a corresponding virtual (output) horizontal synchroniz-
ing signal HSi and a corresponding virtual (output) vertical
synchronizing signal VSi according to the image resolution
pre-determined by the current mode. Then, the data fetching
unit 113 fetches the image data DA according to the virtual
(output) horizontal synchronizing signal HSi and the virtual
(output) vertical synchronizing signal VSi.

The back end circuit 12 receives and temporarily stores the
image data DA, sets the image data DA by properly scaling
and adjusting the image data DA according to the current
mode, and Outputs the adjusted image data DA' to the flat
panel display device via the interfacing circuit IFC, so that the
setting of resolution or the like of the image data DA matches
the fixed resolution of the flat panel display device. On the
other hand, the back end circuit 12 generates a feedback
signal F'B at the same time while adjusting the image data DA,
according to whether the actual status of the image data DA is
normal or not, or according to whether the status of the image
data DA is normal or not after being fetched by the front end
circuit 11, or according to whether the image data DA’ is
normal data or not after being set by the back end circuit 12.
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According to one embodiment of the invention, the back end
circuit 12 comprises a line buffer 121 and a scalar 122. The
line buffer 121 temporarily stores a part of the image data DA,
which is the pixel data of the active area portion of the image
data DA or the pixel data needed for the scaling process. The
scalar 122 is for scaling and adjusting the image data DA
according to the scaling factor. The scaling factor is the ratio
of the resolution determined in the current mode to the fixed
resolution of the flat panel display device.

The determining unit 13 receives the feedback signal FB,
and generates a control signal DT to the front end circuit 11
according to the data provided by the feedback signal FB
(such as the result of determining ifthe image data DA' can be
correctly displayed or if underflow or overflow phenomenon
occurs in the data amount of the line buffer 121) to adjust the
setting of the current mode or to select another suitable mode.
According to one embodiment of the invention, the control
signal DT is inputted to the mode decision unit 112 for assign-
ing one of the pre-determined modes as the current mode or
for changing the setting ofthe vertical or horizontal resolution
of the current mode.

FIG. 2 shows the image attribute parameters relevant to a
frame of a digital image data DA. The frame comprises an
active area (A) and a blank (or inactive) area (B). The param-
eters relevant to a frame comprise a frame width (Htotal), a
frame height (Vtotal), a horizontal starting point (Hstart) of
the active area, a vertical starting point (Vstart) of the active
area, an active area width (Hwidth), and an active area height
(Vhight). The horizontal synchronizing signal HS comprises
a front porch FP, a horizontal data enabling area H,,,,, and a
back porch BP. The meaning for each of the above-mentioned
parameters can be understood by those who are skilled in the
art and will not be repeated hereinafter.

Detail description of the operating method of the mode
detection circuit 10 according to one embodiment of the
invention will be given in the following. It is assumed that the
fixed resolution of the flat panel display device is 1280x1024.
Itis also assumed that the mode built-in to the front end circuit
11 comprises a first mode (640x480), a second mode (800x
600), a third mode (1024x768), a fourth mode (1280x1024),
a fifth mode (1280x768), and a sixth mode (1366x768). It
should be noted that the above-mentioned modes are com-
monly used modes, but the invention is not limited to the
above-mentioned modes.

In the first embodiment of the mode detection according to
the invention, a clock signal generating unit that outputs a
reference clock signal REF_CILK can be designed in the front
end circuit 11 (not shown in the figure). When the horizontal
synchronizing signal HS is inputted to the front end circuit 11,
the counter of the counting unit 114 will receive it and per-
forms counting activity according to the reference clock sig-
nal REF_CLK for measuring the signal period of the hori-
zontal synchronizing signal HS. In order to provide more
explicit description, please refer to FIG. 3A. Itis assumed that
in this embodiment of the invention, the inputted image signal
is of 640x480 image signal mode, the frequency of the hori-
zontal synchronizing signal HS is 31.5 KHz, and the fre-
quency of the reference clock signal is 100 MHz. When
triggered by the rising edge of the horizontal synchronizing
signal HS, the counter will start counting according to the
reference clock signal REF_CLK. Since the frequency of the
horizontal synchronizing signal HS is 31.5 KHz and the fre-
quency of the reference clock signal is 100 MHz, the counting
value COUNT of the counter between the horizontal synchro-
nizing signals HS is about 31700. Then, the counting unit 114
outputs the counted counting value COUNT to the look-up-
table in the mode decision unit 112 for performing table-
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looking-up. Then, please refer to FIG. 3B. Taking the count-
ing value 0f 31700 as an example, the mode decision unit 112
determines that the inputted image signal should be of the
640x480 image signal mode via the table-looking-up and
transmits the detected image signal mode to the determining
unit 13 to further determine whether the inputted image signal
mode is the 640x480 or not. According to one embodiment of
the invention, the determining unit 13 determines whether the
image signal mode is the 640x480 or not according to the data
amount in the line buffer 121. For example, if the inputted
image signal is 640x450 instead of the 640x480, then the
determining unit 13 will detect that the data amount in the line
buffer 121 is insufficient, that is, the data amount is less than
a threshold value and the underflow phenomenon is gener-
ated. Under such situation, the determining unit 13 generates
a control signal DT and transmits to the mode decision unit
112 forre-selecting a proper mode and setting new resolution.
The determining unit 13 performs determination again until
there is no underflow or overflow phenomenon for determin-
ing the correct image mode.

According to the second embodiment of the mode detec-
tion of the invention, the counter of the counting unit 114 can
also determine the correct horizontal resolution by way of
counting the number of pixel clocks in the enabling signal
HDEN. Then the table-looking-up is performed in the look-
up-table of the mode decision unit 112 for determining the
vertical resolution. For example, the counter of the counting
unit 114 counts 640 pixel clocks in the enabling signal HDEN
and inputs the counted value 640 to the look-up-table of the
mode decision unit 112 to perform table-looking-up. The
look-up-table outputs the mode corresponding to the number
0t'640, such as: the 640x480 image mode, for completing the
mode detection of the input image. Furthermore, as described
in the first embodiment of the invention, if the input image is
of'a rare mode, such as: the 640x450, the determining unit 13
detects if there is underflow or overflow phenomenon in the
data amount in the line buffer 121 and feeds back to control
the mode decision unit 112 for re-selecting the proper mode
and setting new resolution.

According to the third embodiment of the mode detection
of the invention, the mode detection circuit 10 can also deter-
mine the vertical resolution firstly and then performs table-
looking-up in the look-up-table of the mode decision unit 112
for determining the horizontal resolution. Referring to FIGS.
4A and 4B, a clock signal generating unit can be designed in
the front end circuit 11 to output a reference clock signal
REF_CLK. Then the first counter of the counting unit 114
performs counting activity of the reference clock signal
REF_CLK for measuring the active area time (Active_Verti-
cal_Time, the Vhight time shown in FIG. 2) of the image
signal. The second counter of the counting unit 114 performs
counting activity of the reference clock signal REF_CLK for
measuring the period of the horizontal synchronizing signal
(Hsync_Period, the Htotal time shown in FIG. 2). The first
counter and the second counter output a first counting value
and a second counting value, respectively. Then, the calculat-
ing unit 115 divides the two counting values to output a
calculating value (the ratio of the Active_Vertical_Time to the
Hsync_Period). The mode decision unit 112 determines the
vertical resolution of the image signal according to the cal-
culating value. After determining the vertical resolution, such
as: 480, the mode decision unit 112 performs table-looking-
up in the look-up-table for further determining the image
mode of the input image, such as: the 640x480 image mode,
to complete the mode detection of the input image. Similarly,
if the input image is a rare mode, such as: the 620x480, the
determining unit 13 detects if there is underflow or overflow
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phenomenon in the data amount in the line buffer 121 and
feeds back to control the mode decision unit 112 for deter-
mining the correct image mode.

According to the fourth embodiment of the mode detection
of'the invention, the vertical resolution can be determined by
the same method of utilizing Active_Vertical_Time/
Hsync_Period in the third embodiment of the invention. The
horizontal resolution also can be determined by the same
method. Referring to FIG. 5, a clock signal generating unit
can be designed in the front end circuit 11 for outputting a
reference clock signal REF_CLK. Then, the third counter of
the counting unit 114 performs counting activity of the refer-
ence clock signal REF_CLK for measuring the enabling time
of'an enabling signal HDEN. The fourth counter of the count-
ing unit 114 performs counting activity of the reference clock
signal REF_CLK for measuring the period Pixel_CLK ofthe
pixel clock. The third counter and the fourth counter output a
third counting value and a fourth counting value, respectively.
Then, the calculating unit 115 divides the two counting values
to output a second calculating value (i.e. the ratio of the
HDEN to the Pixel_CLK). Finally, the mode decision unit
112 determines the horizontal resolution of the image signal
according to the calculating value.

According to the fitth embodiment of the mode detection
of the invention, the horizontal resolution is determined by
way of a counter counting the pixel clocks in the enabling
signal HDEN to output a first counting value as the horizontal
resolution of the image signal. The vertical resolution is deter-
mined by way of another counter counting the total count of
pixel clocks in the active area to output a second counting
value. Then a calculation unit divides the derived total count
(the second counting value) by the number of pixel clocks
(the first counting value) in the enabling signal HDEN to
output a calculating value as the vertical resolution of the
image signal. Obviously, after counting the total count of
pixel clocks within the height Vhight of the active area, the
vertical resolution can also be derived by dividing the
obtained total count by the total count of pixel clocks between
the horizontal synchronizing signals HS.

According to the description up to now, the mode detection
circuit 10 has already acquired the mode of the image signal
IS. In another embodiment of the invention, in order to
receive the image data DA more accurately so that the flat
panel display device can display the image more precisely, the
front end circuit 11 can measure and process the starting
points of the active area of the frame, that is, the horizontal
starting point Hstart and the vertical starting point Vstart. For
example, when the image signal IS is a digital signal, the
measuring unit 111 determines the horizontal starting point
Hstart and the vertical starting point Vstart of the active area
of the frame of the image data DA according to the data
enabling signal HDEN. Then, the data fetching unit 113
receives the starting point of the active area of the frame of the
image data DA and fetches the image data DA. If the image
signal IS is an analog signal, the measuring unit 111 compares
each pixel of the image data DA with a pre-determined value.
The starting points of the active area of the frame, that is, the
horizontal starting point Hstart and the vertical starting point
Vstart are determined according to the comparison result and
are provided to the data fetching unit 113 for fetching the
image data DA. For example, referring to FIG. 6, the pixel
brightness value can be utilized to determine the comparison
between the pixel and the pre-determined value in the analog
image signal IS. It is assumed that the pixel brightness of the
active area A is larger than the pre-determined value 16 and
the pixel brightness of the blank area B is less than the pre-
determined value 16. During operation, the measuring unit
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111 scans every pixel of the frame of the image data DA, one
by one from the left to the right and from the top to the bottom,
and compares the brightness value of each pixel with the
pre-determined value 16. Then, the position of the first pixel
scanned that has a brightness value larger than 16 and is
closest to the top of the frame, is the vertical starting point
Vstart of the active area. The position of the first pixel scanned
that has a brightness value larger than 16 and is closest to the
left of the frame, is the horizontal starting point Hstart of the
active area. The starting point of the active area A of the frame
can thus be found by such a method.

FIG. 7 shows the flow chart of the mode detection method
according to one embodiment of the invention. The method,
applicable to a display device, comprises the following steps:

Step S702: start;

Step S704: receiving an image signal, where the image
signal comprises a horizontal synchronizing signal, a vertical
synchronizing signal, image data, and/or a data enable signal;

Step S706: measuring the horizontal synchronizing signal
or the vertical synchronizing signal, determining if the image
signal is supported according to the comparison result
between the data provided by the horizontal synchronizing
signal or the vertical synchronizing signal and a pre-deter-
mined reference value, and determining the mode of the
image signal where the pre-determined reference value can be
provided by a look-up-table or a hardware circuit;

(In one preferred example, the step S706 measures the
horizontal synchronizing signal and determines the mode of
the image signal according to the comparison result between
the data of the horizontal synchronizing signal and a pre-
determined reference value. Therefore, the fifth mode (1280x
768) and the sixth mode (1366x768) can be determined eas-
ily.)

Step S708: determining the horizontal resolution and the
vertical resolution of the image signal according to the mode;
and

Step S710: end.

FIG. 8 shows the flow chart of the mode detection method
according to another embodiment of the invention. The
method, applicable to a display device, comprises the follow-
ing steps:

Step S802: start;

Step S804: measuring an image signal, determining the
mode of the image signal and the starting point of the active
area of a frame of the image data according to the data of the
image signal;

Step S806: fetching the image data of the image signal
according to the above-mentioned starting point of the active
area;

Step S808: generating a feedback signal according to the
status of the image data after fetching;

Step S810: the image data processing step for processing
the fetched image data according to the above-mentioned
setting of the mode;

Step S812: generating a control signal according to the
feedback signal to adjust the setting of the mode; and

Step S814: end.

In conclusion, the mode detection circuit and the method
thereof according to the invention are able to detect the reso-
Iution of the image signal automatically when the image
signal is inputted.

Although the description of the invention is by way of
above-mentioned examples of embodiment, however, it
should not be construed as any limitation on the scope of the
invention. Various modifications or changes can be per-
formed by those who are skilled in the art without deviating
from the scope of the invention.
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What is claimed is:

1. A mode detection circuit applicable to a display device,
for detecting an image signal including a horizontal resolu-
tion and a vertical resolution, the mode detection circuit com-
prising:

a plurality of modes separately corresponding to a preset

resolution;

a measuring unit receiving a clock signal, for counting the
clock signal to output a first counting value and a second
counting value;

a calculation unit coupled to the measuring unit, for per-
forming a calculation with the first counting value and
the second counting value and thereby outputting a cal-
culating value;

a decision unit coupled to the calculation unit, for gener-
ating a corresponding virtual horizontal synchronizing
signal and a corresponding virtual vertical synchroniz-
ing signal according to an image resolution pre-deter-
mined by a current mode selected from one of the modes
according to the calculating value;

a data fetching unit for fetching an image data according to
the virtual horizontal synchronizing signal and the vir-
tual vertical synchronizing signal;

a storing unit, for storing a fetched image data of'the image
signal from the data fetching unit; and

a determining unit, for comparing a data amount of the
image data stored in the storing unit with a threshold
value to detect if there is underflow or overtlow phenom-
enon in the data amount in the storing unit and determine
whether the one mode determined by a look-up-table is
correct;

wherein the calculation unit is performing the calculation
relative to a ratio of the first counting value to the second
counting value to generate the calculating value;

wherein if there is underflow or overflow phenomenon in
the data amount in the storing unit, the determining unit
generates a control signal to feed back to control the
decision unit for re-selecting another mode from the
plurality of modes;

wherein the clock signal is a pixel clock and the mea-
suring unit comprises:

a first counter, for counting the number of the pixel
clocks during an enabling time of an enabling signal
to output the first counting value as the horizontal
resolution; and

a second counter, for counting a total count of the pixel
clocks within an active area of the image signal to
output the second counting value;

wherein the calculating unit divides the second counting
value by the first counting value to output the calcu-
lating value as the vertical resolution.

2. The mode detection circuit according to claim 1, wherein
the look-up-table is for indexing the calculating value to
determine the horizontal resolution.

3. The mode detection circuit according to claim 1, wherein
the decision unit sets a new horizontal resolution when the
data amount of the image data is less than the threshold value.

4. A mode detection method for detecting a picture mode of
an image signal including a horizontal resolution and a ver-
tical resolution, the mode detection method comprising:

providing a plurality of modes separately corresponding to

a preset resolution;

receiving a clock signal;

counting the clock signal to output a first counting value
and a second counting value;
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performing a calculation with the first counting value and
the second counting value and thereby outputting a cal-
culating value;

determining and generating a corresponding virtual hori-
zontal synchronizing signal and a corresponding virtual
vertical synchronizing signal according to an image
resolution pre-determined by a current mode selected
from one of the modes according to the calculating
value;

fetching an image data according to the virtual horizontal
synchronizing signal and the virtual vertical synchroniz-
ing signal;

storing a fetched image data of the image signal into a
storing unit; and

comparing a data amount of the image data stored in the
storing unit with a threshold value to detect if there is
underflow or overflow phenomenon in the data amount
in the storing unit and determine whether the one mode
is correct;

wherein the calculating value is corresponding to a ratio of
the first counting value to the second counting value;

wherein if there is underflow or overflow phenomenon in
the data amount in the storing unit, a determining unit
generates a control signal to feed back to control a deci-
sion unit for re-selecting another mode from the plural-
ity of modes;

wherein the clock signal is a pixel clock and the mode
detection method further comprises:
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counting the number of the pixel clocks during an enabling
time of an enabling signal to output the first counting
value as the horizontal resolution;

counting a total count of the pixel clocks within an active

area of the image signal to output the second counting
value; and

dividing the second counting value by the first counting

value to output the calculating value as the vertical reso-
lution.

5. The mode detection method according to claim 4, further
comprising:

indexing the calculating value by a look-up-table and out-

putting a table-looking-up result to determine the hori-
zontal resolution or the vertical resolution;

wherein the table-looking-up result determines the resolu-

tion of one direction when the calculating value is to
determine the resolution of the other direction.

6. The mode detection method according to claim 5,
wherein when the calculating value is to determine the verti-
cal resolution, the table-looking-up result is to determine the
horizontal resolution.

7. The mode detection method according to claim 4, further
comprising:

setting a new horizontal resolution when the data amount

of the image data is less than the threshold value.

8. The mode detection method according to claim 4,
wherein the mode detection method is applied in a flat panel
display.



